Cell dynamics is essential for development, tissue remodelling, and cancer progression. Traditionally, studies of cell dynamics have focused on the biochemical signals that control these processes; however, it has become evident that mechanical cues are also important in regulating cell dynamics.
This issue provides an update of new and exciting developments in the field of cell dynamics and covers a broad range of experimental approaches to study diverse aspects of cell migration, cell polarity, and cell-cell and cell-substrate interactions.
Mechanobiology of collective cell migration
Cell migration is indispensable for many biological processes, such as embryonic development, organogenesis, immune response, wound healing, and cancer metastasis. Cell migration can occur in single isolated cells or in clusters of cells during collective cell migration. The review by Khalilgharibi and colleagues summarizes the mechanical properties of cellularized aggregates, which can be 
Chemotaxis drives directional cell migration
Chemotaxis refers to the directional migration of cells towards external, soluble factors along a gradient, which is generated by a localized source that releases the attractant and a sink that absorbs it. Tweedy and colleagues review recent evidence that challenges this mechanism, discussing several examples that show that a self-generated chemoattractant gradient is more common than initially thought. They predict where more examples of this robust and efficient mechanism for directing cell migration are likely to be found. Chemotaxis plays an important role in produces a chemoattractant towards the trailing cells, but when these two populations interact, they become repolarized in a cell contact-dependent manner.
Diversity of cell migration
Recent studies have revealed a remarkable diversity and plasticity of the mechanisms by which cells can migrate in local environments that differ in composition, architecture, and physical properties such as stiffness. This plasticity can involve rapid changes in the structure and function of the leading edge of migrating cells. For example, cells protrusions can switch from actin-based lamellipodia to filopodia, or even to pressure-based lobopodia. Swaney and Li describe recent studies that reveal a surprising level of plasticity in the modes of cell migration driven by Arp2/3 actin-based cellular protrusions; these changes depend on the type of matrix or physical environment and intracellular regulators of actin, with alterations in cancer. Petrie and Yamada extend this notion of diversity in response to matrix environments to additional modes of 3D cell migration, highlighting key roles for cell adhesion, Rho GTPases, actomyosin contractility, and mechanisms for squeezing the nucleus through different types of matrix environments.
Cell-matrix adhesion dynamics
The next four reviews explore additional facets of the rapidly expanding field of cell interactions with Another class of cell-matrix interactions in disease occurs in bacterial infections involving biofilms.
Comparisons of the dynamics and local heterogeneity of bacterial biofilm matrix versus mammalian matrix reveal a number of mechanistic parallels and differences in cell signalling and in roles of matrix physical properties. Koo and Yamada review these advances, emphasizing approaches and concepts from one field that could accelerate research progress in the other.
Epithelial polarity and cytoskeletal regulation
Polarity is a fundamental property of epithelial cells. 
Prospects
These reviews provided by leaders in the rapidly expanding field of cell dynamics highlight the remarkably diverse and sophisticated mechanisms used by cells during development, tissue repair and remodelling, homeostasis, and disease. We predict many more exciting advances in the very near future based on recent technical advances that permit detailed cell-and tissue-specific characterization and experimental manipulation of gene and protein regulation, new protein-protein interactions, and dynamics of cell and tissue movements.
